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FPCB CONNECTION MECHANISM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[1] The present invention relates to a mobile handset and, in particular, to a 
flexible printed circuit board (FPCB) connection. 

2. Background of the Related Art 

[2] Generally, a foldable type handset is composed of a main body including a 
printed circuit board (PCB) on which components for cooperatively driving a keypad, a 
microphone, and the handset are mounted, and a cover body including another PCB on 
which components for operating a speaker and display are mounted, the main body and 
cover body being pivotally connected by means of a hinge structure. The PCBs of the main 
body and the cover body are connected by a flexible printed circuit board (FPCB) in order to 
accommodate the movement of the hinge structure. 

[3] FIG. 1 is a perspective view illustrating a conventional foldable type handset. 
As shown in FIG. 1, a first PCB 130 of a main body 100 and a second PCB 160 of a cover 
body 150 are connected to each other by means of a FPCB 200. The FPCB 200 penetrates a 
space formed inside of the hinge supports 113, and a hinge shaft 154 of the cover body 150 
is rotatably interposed between the hinge supports 113. 

[4] FIG. 2 is an enlarged view of the FPCB 200 of FIG. 1. The FPCB 200 
comprises a main body connection part 201 which is plugged into the main body 100, a 
cover body connection part 202 which is plugged into the cover body 150, and a middle part 
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204 positioned between the main body connection part 201 and the cover body connection 
part 202 at a right angle so as to be parallel with the hinge shaft in order to minimize 
distortion of the FPCB when the hinge shaft rotates. 

[5] The FPCB 200 is provided with electrode pins 205 and 206 formed on 
respective ends of the main body connecting portion 201 and the cover connecting portion 
202. The electrode pins 205 and 206 are inserted into slots formed on the first and second 
PCBs 130 and 160, respectively. 

[6] However, the FPCB as constructed in the foldable type handset described 
above has a drawback in that the middle part of the FPCB, which is positioned in the hinge 
mechanism, is likely to be damaged due to the twisting and bending stresses caused by the 
frequent pivoting motion of the cover body relative to the main body, resulting in a variation 
in resistance and shorting out the circuitry in the FPCB. 

[7] The above references are incorporated by reference herein where appropriate 
for appropriate teachings of additional or alternative details, features and/ or technical 
background. 

SUMMARY OF THE INVENTION 

[8] An object of the invention is to solve at least the above problems and/or 
disadvantages and to provide at least the advantages described hereinafter. 

[9] An object of the present invention is to provide an FPCB connection 
mechanism capable of ensuring reliable signal transmission between the main body and the 
cover body. An object of the present invention is to provide an FPCB connection 
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mechanism capable of preventing damage to the FPCB even in the event of frequent 
rotational movement of the cover body in relation to the main body. 

[10] To achieve this, the flexible printed circuit board (FPCB) connection 
mechanism of the present invention comprises a first connector which is connected to one 
end of a first FPCB and a second connector rotatably coupled to the first connector and 
connected to one end of a second FPCB. 

[11] Preferably, the first connector is fixedly installed on a first body and the 
second connector is fixedly installed on a second body. The first connector has a shape of a 
donut, providing a connecting hole, and the second connector has a cylindrical shape with a 
connecting protrusion corresponding to the connecting hole of the first connector, the 
connecting protrusion being rotatably inserted into the connecting hole. 

[12] The first connector includes a plurality of first electrodes arranged on an inner 
circumferential surface of the connecting hole and the second connector includes a plurality 
of second electrodes arranged on a surface of the connecting protrusion, the first and second 
electrodes contacting each other. 

[13] The first connector includes a first slot formed on an outer circumferential 
surface thereof for receiving an electrode pin formed at one end of the first FPCB and is 
electrically connected to the first electrodes. 

[14] The second connector includes a second slot formed on an outer 
circumferential surface thereof for receiving an electrode pin formed at one end of the 
second FPCB and is electrically connected to the second electrodes. 
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[15] The present invention can be achieved in whole or in parts by a flexible 
printed circuit board (FPCB) connection mechanism configured to electrically connect two 
bodies of a foldable type handset, the FPCB connection mechanism, including, a first 
connector connected to one end of a first FPCB, and a second connector rotatably coupled 
to the first connector, wherein the second connector is configured to connect to one end of 
a second FPCB. 

[16] The present invention can be further achieved in whole or in parts by an 
FPCB connection mechanism, including, a first FPCB, a second FPCB, and a coupler 
configured to rotatably couple the first FPCB and the second FPCB, and configured to 
provide an electrical connection between the first FPCB and the second FPCB. 

[17] Additional advantages, objects, and features of the invention will be set forth 
in part in the description which follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following or may be learned from practice 
of the invention. The objects and advantages of the invention may be realized and attained 
as particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[18] The invention will be described in detail with reference to the following 
drawings in which like reference numerals refer to like elements wherein: 

[19] FIG. 1 is a perspective view of a conventional mobile handset; 

[20] FIG. 2 is an enlarged view of an FPCB of the mobile handset of FIG. 1; 
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[21] FIG. 3 is a partial cut view of an FPCB connection mechanism according to 
an embodiment of the present invention; 

[22] FIG. 4 is an exploded perspective view of the FPCB connection mechanism 
of FIG. 3; and 

[23] FIG. 5 is a perspective view of the FPCB connection mechanism of FIG. 4 
when the FPCB connection mechanism is assembled. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[24] As shown in FIG. 3, the foldable type handset according to the present 
invention comprises a main body 10, a cover body 50 rotatably connected to the main body 
10 by means of a hinge structure, and a flexible printed circuit board (FPCB) connection 
mechanism 70 for electrically connecting the main body 10 and the cover body 50. 

[25] The main body 10 includes a keypad 20 for manipulating the handset, a 
microphone 11 for inputting a voice signal, a main printed circuit board (PCB) 30 on which 
devices for operating the handset in cooperation with the keypad 20 and the microphone 11 
are mounted, and a main body FPCB 65 which connects the main PCB to the FPCB 
connection mechanism 70. The cover body 50 includes a speaker 51 for outputting a voice 
signal, a display 53 for displaying various operation information of the handset, an auxiliary 
PCB 60 on which devices for operating the speaker 51 and display 53 are mounted, and a 
cover body FPCB 67 which connects the auxiliary PCB 60 to the FPCB connection 
mechanism 70. 
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[26] The main body 10 is provided with a pair of supporting blocks 12a and 12b 
which protrude frontward at upper left and upper right ends of the main body 10, 
respectively. The first and second supporting blocks 12a and 12b are each provided with 
cylindrical openings 15 that are open in a direction facing each other. 

[27] The cover body 50 is provided with an extended portion 54 formed on a 
lower center part of the cover body 50 and interposed between the first and second 
supporting blocks 12a and 12b of the main body 10. The extended portion 54 is provided 
with a protrusion (not shown) formed at a right end thereof corresponding to the opening 
15 of the second supporting block 12b, and an opening 55 formed at a left end thereof for 
receiving the FPCB connection mechanism 70. 

[28] Referring to FIG. 4, the FPCB connection mechanism 70 comprises a first 
connector 80 which is inserted into the opening 15 formed on the first supporting block 12a 
of the main body 10, and a second connector 90 which is inserted into the opening 55 
formed on the extended portion 54 of the cover body 50. 

[29] The first connector 80 is formed in a substantially cylindrical, tubular shape. 
The first connector 80 has a connecting hole 82 formed at the center thereof, and a first slot 
84 formed on the outer surface thereof, the first slot 84 formed in a direction parallel to the 
axis of the first connector 80, such that one end of the main body FPCB 65 is inserted into 
the first slot 84. A plurality of electrodes 86 are arranged on an inner circumferential surface 
of the connecting hole 82. The plurality of electrodes 86 are electrically connected to the first 
slot 84. 



6 



[30] The second connector 90 includes a cylindrical body 91 having substantially 
the same radius as an outer radius of the first connector 80, and a connecting protrusion 92 
formed along the same axis as that of the body 91 and having a smaller radius than that of 
the body 91. The body 91 is provided with a stator 93 formed on an outer surface of the 
body 91 in the axial direction of the cylindrical body 91 and a second slot 94 formed on the 
outer surface of the body 91. The second slot 94 is formed at a predetermined distance from 
and parallel to the stator 93, and connects to the cover body FPCB 67. The connecting 
protrusion 92 is provided with a plurality of electrodes 96 arranged in the circumferential 
direction on an outer circumferential surface thereof which are electrically connected to the 
second slot 94 inside the body 91. 

[31] The above structured first and second connectors 80 and 90 are rotatably 
coupled by inserting the connecting protrusion 92 of the second connector 90 into the 
connecting hole 82 of the first connector 80. The coupled first and second connectors 80 
and 90 maintain electrical connection by the contact of the electrodes 96 formed on the 
connecting protrusion 92 and the electrodes 86 formed on a surface of the connecting hole 
82. 

[32] The first connector 80 is fixedly inserted into the opening 15 of the first 
supporting block 12a and the second connector 90 is fixedly inserted into the opening 55 of 
the extended portion 54 while the first and second connectors 80 and 90 are rotatably 
engaged. The protruded portion (not shown) formed on the right end of the extended 
portion 54 is rotatably inserted into the opening 15 formed on the second supporting block 
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12b, thereby rotatably connecting the cover body 50 to the main body 10 while maintaining 
the electrical connection. 

[33] Referring to FIG. 5, in order to connect the FPCB to the FPCB connection 
mechanism 70, a first electrode pin 66 formed on one end of the main body FPCB 65 is 
inserted into the first slot 84 of the first connector 80. The other end of the main body PCB 
65 is connected to the main PCB 30 of the main body 10. A second electrode pin 68 formed 
on one end of the cover body FPCB 67 is inserted into the second slot 94 of the second 
connector 90. The other end of the cover body FPCB 67 is connected to the auxiliary PCB 
60 of the cover body 50. 

[34] The operation of the above structured FPCB connection mechanism 
according to the present invention will now be described. When a foldable type handset 
employing the FPCB connection mechanism 70 is unfolded by rotating the cover body 50, 
the second connector 90 of the FPCB connection mechanism 70 is rotated in conjunction 
with the cover body 50. At this time, the connecting protrusion 92 of the second connector 
90 is rotated in the connecting hole 82 of the first connector 80, the first connector 80 being 
fixedly inserted in the first supporting block 12a while the electrode 96 formed on the 
connecting protrusion 92 of the second connector 90 maintains the electrical connection 
with the electrode 86 formed on a surface of the connecting hole 82 of the first connector 
80. 

[35] As described above, the FPCB connection mechanism for the foldable type 
handset of the present invention provides both a mechanical and an electrical connection 
between the main body and the cover body of the handset without twisting the two FPCBs 
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that are respectively connected to the main PCB of the main body and the auxiliary PCB of 
the cover body. Thus, it is possible to avoid physical damage to the FPCBs caused by 
frequent rotational movement of the cover body in relation to the main body. 

[36] As the present invention may be embodied in several forms without departing 
from the spirit or essential characteristics thereof, it should also be understood that the 
above-described embodiments are not limited by any of the details of the foregoing 
description, unless otherwise specified, but rather should be construed broadly within its 
spirit and scope as defined in the appended claims, and therefore all changes and 
modifications that fall within the metes and bounds of the claims, or equivalence of such 
metes and bounds are therefore intended to be embraced by the appended claims. 
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